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(57) Abstract: A shock absorbing steering column device for a vehicle, wherein a column side bracket formed separately from or 
integrally with a steering column is pressed against a body side bracket installed on a body and bolts are inserted into through-holes 
in these both brackets to support the steering column so that, at the time of a secondary collision, the body side bracket can be 
deformably bent while the steering column is moved forward of the vehicle to absorb the impact energy of the collision, and the 
through-holes in the column side bracket are formed in elongated shapes extending from the position of the bolts to the rear of the 
vehicle. 
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IMPACT ABSORPTION TYPE STEERING COLUMN APPARATUS FOR 
AUTOMOTIVE VEHICLE 

Technical Field 

The present invention relates to an impact 
absorption type steering column apparatus for an 
automotive vehicle . 

Background Arts 



collision, there is a possibility in which a driver 
might suffer a secondary collision with a steering 
wheel due to an inertia. Protection of the driver on 
this occasion involves adopting an impact absorption 
type steering column apparatus. A steering column, 
just when the driver secondarily collides with the 
steering wheel, separates together with a steering 
shaft from a car body, and an energy absorption 
member gets collapsed, thereby absorbing an impact 
energy thereof while moving forwards of the 
automotive vehicle . 

An apparatus will be exemplified by way of one 
example of the impact absorption type steering column 
apparatus, wherein, as Japanese Patent No. 2978788 and 



In case an automotive vehicle falls into a 
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Japanese Patent Application Laid-Open Publication 
No . 2000-229577 , disclose impact energy absorption 
systems, upon the secondary collision, its impact 
energy is absorbed by causing a flexural deformation 
5 of a car body sided bracket (a tilt bracket and a 

lower bracket) through which the steering column is 
secured to a car body. 

By the way, in the case of Japanese Patent 
No. 2978788 given above, upon the secondary collision, 

10 the impact energy thereof causes the tilt bracket to 
make its flexural deformation towards of the 
automotive vehicle, a tilt position fastening bolt 
displaces along a groove for a tilt adjustment and 
reaches a lowermost position of this tilt adjustment 

15 groove, at which time a collapse stroke of the 
steering column comes to an end. 

Further, in the case of Japanese Patent 
Application Laid-Open Publication No . 2000 - 229577 as 
well, upon the secondary collision, when the lower 

20 bracket makes a predetermined quantity of its 

flexural deformation forwards of the automotive 
vehicle, the collapse stroke of the steering column 
terminates, and the steering column stops. 

Thus, it is normal that the quantity of the 

25 collapse stroke of the steering column is generally 
specified to a predetermined quantity corresponding 
to a configuration of the bracket, dimensions of the 
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tilt adjustment groove, and so forth. 

Depending on a type of the automotive vehicle 
and a delivery destination thereof, however, there is 
a demand for a further increase in the quantity of 
5 the collapse stroke of the steering column. 



Disclosure of the Invention 

It is an object of the present invention, which 
was devised under the circumstances described above, 

10 to provide an impact absorption type steering column 
apparatus for an automotive vehicle that is capable 
of further increasing a collapse stroke of a steering 
column when required. 

To accomplish the above object, there is 

15 provided an impact absorption type steering column 

apparatus for an automotive vehicle in which a column 
sided bracket provided separately from or integrally 
with a steering column is press-fitted to a car body 
sided bracket secured to a car body, the steering 

20 column is supported by inserting a bolt through 

through-holes formed in the two brackets, and, when a 
secondary collision happens, an impact energy thereof 
is absorbed in a way that causes a flexural 
deformation of the car body sided bracket while 

25 moving the steering column towards the front of the 
automotive vehicle, wherein the through-holes of the 
column sided bracket are formed as elongate holes 
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extending to the rear side of the automotive vehicle 
from a position of the bolt. 

Thus, according to the present invention, when the 
secondary collision happens, its impact energy is 
5 absorbed in a way that causes the flexural 

deformation of the car body sided bracket while 
moving the steering column towards the front of the 
automotive vehicle, and, on this occasion, the 
through-hole of the column sided bracket being formed 

10 as the elongate hole extending towards the rear side 
of the automotive vehicle from a bolt position, even 
after an end of the collapse stroke of the steering 
column due to the flexural deformation of the body 
sided bracket, the column sided bracket moves, with 

15 respect to the bolt of the car body sided bracket, 

together with the steering column along this elongate 
hole towards the front of the automotive vehicle 
while engaging therewith within a range of the front 
side end through the rear side end, and thus make the 

20 collapse stroke. 

Namely, it is possible to ensure a collapse 
stroke quantity throughout the elongate hole of the 
column sided bracket in addition to a collapse stroke 
quantity due to the flexural deformation of the body 

25 sided bracket. Accordingly, as required depending on 
a type of the automotive vehicle, its delivery 
destination and so forth, the collapse stroke 
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quantity in the steering column can be further 
augmented . 

Note that the collapse stroke of the steering 
column throughout the elongate hole of the column % 
5 sided bracket might occur earlier than the collapse 
stroke of the steering column due to the flexural 
deformation of the car body sided bracket. 

Brief Description of the Drawings 

10 FIG. 1A is a side view of an impact absorption 

type steering column apparatus for an automotive 
vehicle in a first embodiment of the present 
invention; FIG. IB is an enlarged sectional view 
taken along the arrowhead line IB-IB in FIG. 1A; 

15 FIG. 2 is a plan view of the impact absorption 

type steering column apparatus for the automotive 
vehicle shown in FIG. 1A; 

FIG. 3 is a sectional view taken along the line 
A-A in FIG. 1A; 

20 " FIG. 4 is a side view showing a state where the 

impact absorption type steering column apparatus for 
the automotive vehicle in FIG. 1A is installed in an 
actual car; 

FIG. 5 is a side view showing an operation 

25 following a secondary collision in a state where the 
impact absorption type steering column apparatus for 
the automotive vehicle in FIG. 1A is installed in the 
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actual car; 

FIG. 6 is a side view showing a modified example 
of the impact absorption type steering column 
apparatus for the automotive vehicle in the first 
5 embodiment of the present invention; 

FIG. 7 is a side view of the impact absorption 
type steering column apparatus for the automotive 
vehicle in a second embodiment of the present 
invention; and 
10 FIG. 8 is a side view showing an operation 

following the secondary collision in the state where 
the impact absorption type steering column apparatus 
for the automotive vehicle in FIG. 7 is installed in 
the actual car. 

15 

Embodiments of the Invention 

An impact absorption type steering column 
apparatus for an automotive vehicle in embodiments of 
the present invention will be described with 
20 reference to the drawings. 

( First Embodiment ) 

FIG. 1A is a side view of the impact absorption 
type steering column apparatus for the automotive 
vehicle in a first embodiment of the present 
25 invention. FIG. IB is an enlarged sectional view 

taken along the line IB-IB in FIG. 1A. FIG. 2 is a 
plan view of the impact absorption type steering 
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column apparatus for the automotive vehicle shown in 
FIG. 1A. FIG. 3 is a sectional view taken along the 
line A-A in FIG. 1A. FIG. 4 is a side view showing a 
state where the impact absorption type steering 
column apparatus for the automotive vehicle is 
installed in an actual car. FIG. 5 is a side view 
showing an operation following a secondary collision 
in the state where the impact absorption type 
steering column apparatus for the automotive vehicle 
is installed in the actual car. 

As shown in FIG. 1A, a steering shaft 2 is 
rotatably supported at both ends thereof through 
bearings 101, 102 within the steering column 1. This 
steering column 1 is secured to a car body at its 
lower end portion through a car body sided lower 
bracket 3 and at its intermediate portion through a 
car body sided upper bracket 4 (a bracket for a tilt 
adjustment) taking substantially an L- shape as viewed 
from a side. The car body sided lower bracket 3 and 
the car body sided upper bracket 4 are fixed to 
structural members ( unillustrated ) of the car body 
with bolts, etc.. 

As shown in FIGS. 1A and IB, the car body sided 
lower bracket 3 is provided with a pair of car body 
securing portions 3a, 3b, and further with a pair of 
opposed right and left flat plate portions 3c, 3d 
extending substantially vertically from the pair of 
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car body securing portions 3a, 3b. 

A column sided lower bracket 6 of the steering 
column 1 is fixed by welding to a cylindrical outer 
peripheral surface of the steering column 1. 
5 The column sided lower bracket 6 has opposed 

flat plate portions 6a, 6b facing the respective 
opposed flat plate portions 3c, 3d of the car body 
sided lower bracket 3. These opposed flat plate 
portions 6a, 6b are formed with round holes 6c, 6d. 

10 The opposed flat plate portions 6a, 6b of the 

column sided lower bracket 6 are slidably pinched in 
between the opposed flat plate portions 3c and 3d of 
the car body sided lower bracket 3. 

The opposed flat plate portions 3c, 3d of the 

15 car body sided lower bracket 3 are formed with cut- 
away portions 5a, 5b opened forwards of the 
automotive vehicle . 

A tilt center bolt 7 inserted through the round 
holes 6c, 6d of the column sided lower bracket 6 of 

20 the steering column 1, engages with the cut-away 

portions 5a, 5b, thereby enabling the steering column 
1 to move forwards of the automotive vehicle upon the 
secondary collision • 

Note that the car body sided lower bracket may 

25 be formed with the round holes, while the column 

sided lower bracket may be formed with the cut-aways 
opened in the opposite direction as a substitutive 
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example for the illustrated example given above, 
thereby configuring the separation structure against 
the secondary collision. 

The car body sided upper bracket 4 taking 
5 substantially the L-shape is constructed integrally 
of a car body securing portion 10 secured to the car 
body with bolts, etc., vertical wall portions 12 bent 
substantially in an L-shape along bending portions 11 
and extending downwards from a rear end of this car 
10 body securing portion 10, and column fastening fixing 
portions 14 erecting from the vertical wall portions 

12 and extending sideways of the column 1 towards the 
front, the portions 14 having elongate holes 13 for a 
tilt adjustment. 

15 On an internal side of the car body sided upper 

bracket (the tilt adjustment bracket) 4, a column 
sided upper bracket 15 (a distance bracket) fixed by 
welding, etc. to both sides of a lower portion of the 
steering column 1, is provided in a press-f ittable 

20 manner, and a tilt position fastening bolt 16 is 

inserted through the tilt adjustment elongate holes 

13 of the column fastening fixing portions 14 and 
through-holes E of the column sided upper bracket 15. 
The through-hole E is an elongate hole extending 

25 backwards substantially in parallel with an axis of 

the column. The through-hole E may be given a proper 
change in its width from midways in the lengthwise 
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direction, whereby a collapse characteristic can be 
given a variation. 

A contrivance is that with a swing of a 
fastening lever 17 attached to a proximal end portion 
5 of the tilt position fastening bolt 16, the car body 
sided upper bracket 4 presses and fixes the column 
sided upper bracket 15 so that the column apparatus 
can be fastened in a tilt position, or with a release 
of this pressing, the column apparatus can be 

10 released from the tilt position. The column 

apparatus, when released from the tilt position, 
rotates about the bolt 7 and thus becomes adjustable 
of the tilt position. Further, a handle member 17b 
of the fastening lever 17 is disposed more front side 

15 of the automotive vehicle than the proximal end 

portion 17a when in the tilt fastening operation. 

Moreover, as shown in FIG. 3, a proximal end 
portion of the tilt position fastening bolt 16 is 
provided with a cam lock mechanism. This cam lock 

20 mechanism is provided with a first cam 18 rotating 
together with the fastening lever 17, and an non- 
rotatable second cam 19 engaging with the first cam 

18 and thus locking. A protrusion of the second cam 

19 engages with the elongate hole 13 of the column 
25 fastening fixing portion 14, thus becoming non- 

rotatable. A sliding bearing 20 is interposed 
between the fastening lever 17 and the bolt head 16a. 




- 11 - 



The fastening to the tilt position may be attained by 
a screw-based mechanism as a substitute for the cam 
lock mechanism. 

Further, as shown in FIGS. 2 and 3, reinforcing 
5 beads 11a are formed in the bent portions 11 of the 
car body sided upper bracket 4. A bending load 
caused upon the secondary collision, i.e., an energy 
absorption characteristic can be adjusted by changing 
a size and a shape of the reinforcing bead 11a. 

10 As illustrated in FIG. 4, in the state where the 

impact absorption type steering column apparatus for 
the automotive vehicle in the first embodiment is 
installed in the actual car, the bent portion 11 and 
the vertical wall portion 12 are disposed, on the 

15 rear side of the automotive vehicle, at the car body 
securing portion 10 of the car body sided upper 
bracket 4, and the column fastening fixing portion 14 
is disposed, on the front side of the automotive 
vehicle, at the vertical wall portion 12. With this 

20 arrangement, the tilt position fastening bolt 16 

comes to be positioned downwards substantially in the 
vertical direction of the bent portion 11. 

Further, according to the first embodiment, as 
shown in FIGS. 1A and 4, in order to increase a 

25 quantity of the collapse stroke of the steering 
column when the secondary collision happens, the 
column sided upper bracket 15 extends comparatively 
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long towards the rear side of the automotive vehicle, 
and further the through-hole of the column sided 
upper bracket 15 is formed in an extra stroke area E 
as an elongate hole extending on the rear side of the 
5 automotive vehicle from the position of the tilt 
position fastening bolt 16. 

With this formation , as will be explained later 
on, even after the end of the collapse stroke of the 
steering column due to the flexural deformation of 

10 the car body sided upper bracket 4, the column sided 
upper bracket 15 moves, with respect to the tilt 
position fastening bolt 16 of the car body sided 
upper bracket 4, together with the steering column 1 
along the extra stroke area E as the elongate hole 

15 from a front side end down to a rear side end of this 
area E while engaging therewith towards the front of 
the automotive vehicle, and thus can make the 
collapse stroke. The elongate hole E for the extra 
stroke is not limited to being parallel with the 

20 steering shaft, and a collapse trajectory can be 

properly set by making the elongate hole E slant to 
the steering shaft, and so on. 

Owing to the configuration described above, upon 
the secondary collision, as shown in FIG. 5, when a 

25 load of the secondary collision acts on the steering 
wheel 20 from the rear to the front of the automotive 
vehicle, the steering column 1 will move together 
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with the column sided upper bracket 15 and the tilt 
position fastening bolt 16 towards the front of the 
automotive vehicle . 

Note that the tilt position fastening bolt 16, 
5 as shown in FIG. 5, moves down to the lowermost 
position of the tilt adjustment groove 13. 

On this occasion, an impact load on the driver 
acts substantially horizontally from the rear to the 
front of the automotive vehicle. On the other hand, 

10 the tilt position fastening bolt 16, which is 

disposed downwards substantially in the vertical 
direction, starts moving substantially in the 
horizontal direction by making the bent portion 11a 
to be a fulcrum and subsequently rotates about the 

15 bent portion 11 (fulcrum), however, the column sided 
lower bracket 6 separates from the car body sided 
lower bracket 3 downwardly of the steering column 2. 

With this operation, as shown in FIG. 5, in the 
impact absorption type steering column apparatus for 

20 the automotive vehicle in the first embodiment, the 

vertical wall portion 12 and the column fastening and 
fixing portion 14 of the car body sided upper bracket 
4 becomes collapsed while making their flexural 
deformations so as to rotate about the bent portion 

25 11 (the fulcrum), thereby absorbing an secondary 
impact energy. 

Thus, according to the first embodiment, the 
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bent portion 11 and the vertical wall portion 12 are 
disposed, on the rear side of the automotive vehicle, 
at the car body securing portion 10, and the column 
fastening and fixing portion 14 is disposed, on the 
front side of the automotive vehicle, at the vertical 
wall portion 12. With this layout, when the 
secondary collision happens, the vertical wall 
portion 12 and the column fastening fixing portion 14 
of the car body sided upper bracket 4 start moving in 
a direction of rotating about the bent portion 11 as 
the fulcrum, however, this direction is substantially 
the horizontal direction and is substantially 
coincident with an input (substantially horizontal) 
direction of the impact load exerted from the driver. 
Accordingly, the start of the movement of the car 
body sided upper bracket 4 can be stabilized when the 
secondary collision happens. 

Further, according to the first embodiment, the 
handle member 17b of the fastening lever 17 is 
disposed more front side of the automotive vehicle 
than the proximal end portion 17a thereof, and 
besides, as shown in FIG. 5, the fastening lever 17, 
following up the collapse of the car body sided upper 
bracket 4, moves towards the front of the automotive 
vehicle while rotating, and hence a safety of the car 
driver from a knee-hit against the fastening lever 17 
can be further enhanced. 
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Note that the car body sided upper bracket 4 has 
the tilt adjustment elongate hole 13 , and therefore, 
after the car body sided upper bracket 4 has been 
bent, the tilt adjustment elongate hole 13 becomes 
5 substantially parallel with a collapsing direction 

and the tilt adjustment elongate hole 13 also can be 
used for a part of the collapse stroke, whereby the 
collapse stroke can be further increased. 

Next, when the secondary collision happens, as 

10 illustrated in FIG. 5, even after the end of the 

collapse stroke due to the flexural deformation of 
the car body sided upper bracket 4, the column sided 
upper bracket 15 moves, with respect to the tilt 
position fastening bolt 16 of the car body sided 

15 upper bracket 4, together with the steering column 1 
along the extra stroke area E as the elongate hole 
from the front side end down to the rear side end of 
this area E while engaging therewith towards the 
front of the automotive vehicle, and thus can make 

20 the collapse stroke. 

Namely, it is possible to ensure the collapse 
stroke quantity throughout the extra stroke area E as 
the elongate hole of the column sided upper bracket 
15 as well as the collapse stroke quantity due to the 

25 flexural deformation of the car body sided upper 

bracket 4. Accordingly, as required depending on the 
type of the automotive vehicle, its delivery 
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destination and so forth, the collapse stroke 
quantity in the steering column 1 can be further 
augmented . 

When at the collapse stroke throughout the extra 
5 stroke area E as the elongate hole of the column 
sided upper bracket 15, the impact energy can be 
absorbed also by a friction between the car body 
sided upper bracket 4 and the column sided upper 
bracket 15. 

10 It is to be noted that, depending on a balance 

between a set value of the bending load on the bent 
portion 11 of the car body sided upper bracket 4 and 
a set value of a fastening clamp force in the tilt 
position , there are a case in which the collapse 

15 stroke due to the flexural deformation of the car 

body sided upper bracket 4 occurs, as described above, 
earlier than the collapse stroke throughout the extra 
stroke area E as the elongate hole of the column 
sided upper bracket 15, and a case in which the 

20 collapse stroke throughout the extra stroke area E as 
the elongate hole of the column sided upper bracket 
15 occurs earlier than the collapse stroke due to the 
flexural deformation of the car body sided upper 
bracket 4 . 

25 FIG. 6 shows a modified example of the first 

embodiment discussed above. In a car body sided 
upper bracket (a tilt bracket) 4' shown in FIG. 6, a 
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bent portion 11' and a vertical wall portion 12' are 
integrally formed at a front side end of a car body 
securing member 10', and a column fastening fixing 
portion 14' is disposed, on the rear side of the 
5 automotive vehicle, at the vertical wall portion 12'. 
Accordingly, in this modified example, the vertical 
wall portion 12' of the car body sided upper bracket 
exists more front side of the automotive vehicle than 
the vertical wall portion 12 in the above described 

10 first embodiment. In this modified example as well, 
the through-hole, for the fastening bolt 16, of the 
column sided upper bracket 15 extends towards the 
rear of the automotive vehicle. Other members have 
the same constructions as those in the first 

15 embodiment illustrated in FIG. 1A, and therefore the 
same members are shown by marking them with the like 
symbols, of which the explanations are omitted. 

According to this modified example, the vertical 
wall portion 12' is provided more front side of the 

20 automotive vehicle than the vertical wall portion 12 
in the first embodiment, and hence it is feasible to 
take a larger range of the swing of the steering 
column in the event of the secondary collision and 
therefore to take a larger collapse stroke. 

25 (Second Embodiment) 

FIG. 7 is a side view of the impact absorption 
type steering column apparatus in a second embodiment 
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of the present invention. FIG. 8 is a side view 
showing an operation following the secondary 
collision in the state where the impact absorption 
type steering column apparatus for the automotive 
vehicle is installed in the actual car. 

In the second embodiment, as shown in FIG. 7, a 
flange of the car body securing portion 10 of the car 
body sided upper bracket 4 (the tilt adjustment 
bracket) is provided with a separation capsule 21, 
composed of a resin, for separating the car body 
sided upper bracket 4 from the car body upon the 
secondary collision. Owing to this capsule 21, upon 
the secondary collision, the car body sided upper 
bracket 4 separates from the car body and moves 
forwards without making the flexural deformation as 
in the first embodiment discussed above. 

The car body sided upper bracket 4 taking 
substantially the L-shape is constructed integrally 
of a car body securing portion 10 extending almost 
horizontally and secured to the car body with a bolt, 
etc., vertical wall portions 12 bent substantially in 
the L-shape along bent portions 11 and extending 
downwards from a front side end of this car body 
securing portion 10, and column fastening fixing 
portions 14 extending sideways of the column 1 
substantially at a right-angled to the car body 
securing portion 10 and to the vertical wall portion 
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12 and extending sideways of the column 1, the 
portions 14 having the elongate holes 13 for the tilt 
adjustment. The vertical wall portions may not be 
provided . 

5 On the internal side of the car body sided upper 

bracket (the tilt adjustment bracket) 4, the column 
sided upper bracket 15 (the distance bracket) fixed 
by welding, etc. to both sides of the lower portion 
of the steering column 1, is press -fitted, and the 

10 tilt position fastening bolt 16 is inserted through 
the tilt adjustment elongate holes 13 of the column 
fastening fixing portions 14 and round through-holes 
of the column sided upper bracket 15. 

A contrivance is that with the swing of the 

15 fastening lever 17 attached to the proximal end 

portion of the tilt position fastening bolt 16, the 
car body sided upper bracket 4 presses and fixes the 
column sided upper bracket 15, so that the column 
apparatus can be fastened in a tilt adjusted position 

20 or with a release of this pressing, the column 

apparatus can be released from the tilt adjusted 
position. The column apparatus, when released from 
the tilt adjusted position, can rotate about the bolt 
7 and thus becomes adjustable of the tilt adjusting 

25 position. Further, the handle portion 17b of the 

fastening lever 17 is disposed more front side of the 
automotive vehicle than the proximal end portion 17a 
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thereof when in the tilt fastening operation. 

Moreover, as in the case shown in FIG. 3, the 
proximal end portion of the tilt position fastening 
bolt 16 is provided with a cam lock mechanism. This 
5 cam lock mechanism is the same as in FIG. 3, and 
hence its explanation is omitted. 

A car body sided lower bracket 30 is of such a 
type as to absorb the impact energy by making the 
flexural deformation upon the secondary collision. 

10 The car body sided lower bracket 30 is integrally 

constructed of a car body securing portion 31 secured 
to the car body with a bolt, etc., a vertical wall 
portions 33 bent substantially in the L-shape along a 
bent portion 32 from a rear side end of the car body 

15 securing portion 31, and side plate portions 33a bent 
forwards at a right-angled from the vertical wall 
portions 33 and extending on both sides of the column. 
The energy absorption may be adjusted by providing 
ribs properly between the car body securing portion 

20 31 and the vertical wall portion 33. 

The car body sided lower bracket 30 is formed 
with support holes 34. A lower bracket 36 is 
provided at a lower end of the steering column 1 
integrally with or separately from the column 1 . The 

25 lower bracket 36 integrally has side plates 36a 

internally abutting on the side plate portions 33a of 
the car body sided lower bracket 30 on both sides of 
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the column. Each of these side plates 36a is formed 
with a through-hole corresponding to the support hole 
34 of the car body sided lower bracket 30. A hinge 
pin 35 that defines a center of a tilt motion is 
5 inserted through between the support hole 34 and the 
through-hole of the column sided lower bracket 36 of 
the steering column 1. 

Further, according to the second embodiment, in 
order to increase a quantity of the collapse stroke 

10 of the steering column when the secondary collision 
happens, the through-holes formed in the side plates 
36a of the column sided lower bracket 36 are 
configured in the extra stroke area E as elongate 
holes extending on the rear side of the automotive 

15 vehicle from a position of the tilt adjusting hinge 
pin 35. The extra stroke area E may be set parallel 
with or slant to the steering shaft. Moreover, the 
energy may also be absorbed in the extra stroke area 
E, and the extra stroke area E may be given a proper 

20 change in its width from midways in the lengthwise 
direction, whereby a collapse characteristic can be 
given a variation. 



With the configuration described above, when the 
secondary collision happens, as illustrated in FIG. 8, 



steering wheel 20 from the rear to the front of the 
automotive vehicle, at which time the steering column 



25 



a load of the secondary collision acts on the 




- 22 - 



1 will move together with the car body sided upper 
bracket 4 and the column sided upper bracket 15 
towards the front of the automotive vehicle by dint 
of action of the separation capsule 21. 
5 On this occasion, the impact load on the^ driver 

acts substantially in the horizontal direction from 
the rear to the front of the automotive vehicle. On 
the other hand, the tilt hinge pin 35 is disposed 
downwards substantially in the vertical direction of 
10 the bent portion 32. The tilt hinge pin 35 starts 

moving substantially in the horizontal direction with 
the bent portion 32 serving as a fulcrum and 
subsequently rotates about the bent portion 32 (the 
fulcrum) . 

15 With this operation, the vertical wall portions 

33 becomes collapsed while making its flexural 
deformation so as to rotate about the bent portion 32 
(the fulcrum), thereby absorbing the energy of the 
secondary collision . 

20 Next, when the secondary collision occurs, as 

shown in FIG. 8, even after the end of the collapse 
stroke of the steering column due to the flexural 
deformation of the car body sided lower bracket 30, 
the column sided lower bracket 36 moves, with respect 

25 to the hinge pin 35 of the car body sided lower 

bracket 30, together with the steering column 1 along 
the extra stroke area E as the elongate hole from a 
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front side end down to a rear side end of this area E 
while engaging therewith towards the front of the 
automotive vehicle, and thus can make the collapse 
stroke . 

5 Namely, it is feasible to ensure the collapse 

stroke quantity of the steering column throughout the 
extra stroke area E as the elongate hole of the 
column sided lower bracket 36, in addition to the 
collapse stroke quantity of the steering column due 

10 to the flexural deformation of the car body sided 

lower bracket 30. Accordingly, as required depending 
on the type of the automotive vehicle, its delivery 
destination and so forth, the collapse stroke 
quantity in the steering column 1 can be further 

15 augmented. 

When at the collapse stroke of the steering 
column throughout the extra stroke area E as the 
elongate holes of the column sided lower bracket 36, 
the impact energy can be absorbed also by a friction 

20 caused by a caulking force of the tilt hinge pin 35. 

Note that, depending on a balance between a set 
value of the flexural load on the bent portion 32 of 
the car body sided lower bracket 30 and a set value 
of the caulking force of the tilt hinge pin 35, there 

25 are a case in which the collapse stroke of the 

steering column due to the flexural deformation of 
the car body sided lower bracket 30 occurs, as 
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described above, earlier than the collapse stroke of 
the steering column throughout the extra stroke area 
E as the elongate hole of the column sided lower 
bracket 36 , and a case in which the collapse stroke 
of the steering column throughout the extra stroke 
area E as the elongate hole of the column sided lower 
bracket 36 occurs earlier than the collapse stroke of 
the steering column due to the flexural deformation 
of the car body sided lower bracket 30. 

In the second embodiment, the car body sided 
upper bracket 4 may be set unseparable from the car 
body 10, and instead the distance bracket may be set 
separable when the secondary collision occurs. 

Note that the present invention is not limited 
to the embodiments discussed above and can be 
modified in a variety of forms. The column sided 
upper bracket 15 (the distance bracket) is provided 
separately from the steering column 1 in the 
embodiment discussed above and may also be formed 
integrally with the steering column 1 by hydrostatic 
bulge working, etc. . 

As explained above, according to the present 
invention, when the secondary collision happens, its 
impact energy is absorbed in a way that causes the 
flexural deformation of the car body sided bracket 
while moving the steering column towards the front of 
the automotive vehicle, and, on this occasion, the 
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through-hole of the column sided bracket being formed 
as the elongate hole extending towards the rear side 
of the automotive vehicle from the bolt position, 
even after the end of the collapse stroke of the 
5 steering column due to the flexural deformation of 

the car body sided bracket, the column sided bracket 
moves, with respect to the bolt of the car body sided 
bracket, together with the steering column along this 
elongate hole towards the front of the automotive 
10 vehicle while engaging therewith from the front side 
end to the rear side end, and thus make the collapse 
stroke . 

Namely, it is possible to ensure the collapse 
stroke quantity of the steering column throughout the 

15 elongate hole of the column sided bracket as well as 
the collapse stroke quantity of the steering column 
due to the flexural deformation of the car body sided 
bracket. Accordingly, as required depending on the 
type of the automotive vehicle, its delivery 

20 destination and so forth, the collapse stroke 
quantity in the steering column can be further 
augmented. 

Note that the collapse stroke of the steering 
column throughout the elongate holes of the column 
25 sided bracket might occur earlier than the collapse 
stroke of the steering column due to the flexural 
deformation of the car body sided bracket. 
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WHAT IS CLAIMED IS: 

1 . An impact absorption type steering column 
apparatus for an automotive vehicle in which a column 
sided bracket provided separately from or integrally 
with a steering column is press-fitted to a car body 
sided bracket secured to a car body, said steering 
column is supported by inserting a bolt through 
through-holes formed in said two brackets, and, when 
a secondary collision happens, an impact energy 
thereof is absorbed in a way that causes a flexural 
deformation of said car body sided bracket while 
moving said steering column towards the front of the 
automotive vehicle , 

wherein in that said through-hole of said column 
sided bracket is formed as an elongate hole extending 
to the rear side of the automotive vehicle from a 
position of said bolt. 

2. An impact absorption type steering column 
apparatus for an automotive vehicle according to 
claim 1, wherein said car body sided bracket is a car 
body sided upper bracket, and 

said column sided bracket is a column sided 
upper bracket . 

3. An impact absorption type steering column 
apparatus for an automotive vehicle according to 
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claim 2, wherein the through-hole of said car body 
sided upper bracket is an elongate hole for a tilt 
adjustment, and 

said bolt is a tilt position fastening bolt. 

4. An impact absorption type steering column 
apparatus for an automotive vehicle according to 
claim 1, wherein said car body sided bracket is a car 
body sided lower bracket, and 

said column sided bracket is a column sided 
lower bracket. 

5. An impact absorption type steering column 
apparatus for an automotive vehicle according to 
claim 4, wherein the hole of said car body sided 
lower bracket is a support hole for an adjustment of 
a tilt position, and 

said bolt is a hinge pin for an adjustment of a 
tilt position that defines a tilt center. 
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Abstract 

An impact absorption type steering column 
apparatus for an automotive vehicle is constructed so 
that a car body sided bracket secured to a car body 
is press-fitted to a column sided bracket provided 
separately from or integrally with a steering column, 
the steering column is supported by inserting a bolt 
through through-holes formed in the two brackets, and, 
when a secondary collision happens, an impact energy 
thereof is absorbed in a way that causes a flexural 
deformation of the car body sided bracket while 
moving the steering column towards the front of the 
automotive vehicle. In this apparatus, the through- 
hole of the column sided bracket is formed as an 
elongate hole extending to the rear side of the 
automotive vehicle from a position of the bolt. 
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